Introduction
Health care in the United States remains in a period of uncertainty and transition, as the Affordable Care Act (ACA) of 2010 faces existential challenges from the right and calls for modification from the left. The executive and legislative branches of our federal government are seeking ways to fundamentally alter the way in which health care is delivered and reimbursed across the country. Changes in population demographics, medical regulatory policies and health care reform are all part of a broader public discourse that highlights the need to have an up-to-date census of physicians who are licensed to practice medicine.
Concerns persist over whether or not the growth rate of physician supply will keep pace with growing health care demands. Health care practitioners, state medical boards and policymakers will need to adjust to these changes, whether they are revolutionary or evolutionary. Growing health care demands have notably focused around the large group of aging "baby boomers," generally those individuals who were born between the mid-1940s and the mid1960s. While the demands of boomers have captured the current attention of medical researchers, policymakers and providers, millennials -those born between 1982 and 2000 -are now the nation's largest living generation. In 2015, millennials represented 83.1 million people in the United States, compared to 75.4 million baby boomers.
1 With the inclusion of immigration, millennials are expected to grow in number, reaching their peak population around 2036. 2 Future planning needs to take into account the health care needs of all generations.
Physician supply strives to adapt to increasing health care demands as the nation's population ages and evolves. United States first-year medical school enrollment has increased by 28% since 2002. 3 In 2016, 88,304 medical students were enrolled, compared to 81,934 medical students in 2012. 4 The FSMB's prior and current census reports, between 2010 5 and 2016, reflect an increase of 12% in the number of physicians licensed to practice medicine throughout the country. While there are more ABSTRACT: An accurate understanding of the demographic and state medical licensure characteristics of physicians in the United States is critical for health care workforce planning. Overall changes in the nation's population demographics, state and federal medical regulatory policies and dynamics surrounding the ongoing health care reform debate further highlight the need to have an up-to-date census of actively licensed physicians across all medical specialties.
This article uses data received by the Federation of State Medical Boards (FSMB) from the nation's state medical and osteopathic licensing boards to report and summarize key features of actively licensed physicians in the United States and the District of Columbia. Our biennial census, current through the end of 2016, identifies a total of 953,695 actively licensed allopathic and osteopathic physicians serving a national population of 323 million people. This represents a net physician-increase of 12% from the 2010 census. From 2010 to 2016, the actively licensed U.S. physician-to-population ratio increased from 277 physicians per 100,000-population to 295 physicians per 100,000-population. Females now make up one-third of all licensed physicians, with osteopathic physicians and Caribbean medical graduates continuing to demonstrate substantial increases in both their absolute numbers and as a percentage of all actively licensed physicians from the 2010 to 2016 time period. health care demands. Telemedicine offers opportunities for patients to receive health care in settings beyond traditional medical offices and in remote locations or long distances from providers. 14, 15 The IMLC offers a way for qualified physicians to apply for multiple individual state medical licenses, thus allowing them to deliver care in additional locations and/or via telemedicine, in an efficient and expedited manner. 16 While the introduction of telemedicine and the IMLC are intended to improve health care outcomes, these advances also impact the way regulators and health policymakers define and account for actively licensed physicians in their jurisdictions.
Beneath the surface of many conversations regarding the health care workforce is the changing political climate. The ACA increased the number of Americans with health insurance during the Obama administration, but its implementation came with a price. Fines were issued to certain individuals who did not enroll in health insurance privately or through the exchanges created under the law. 17 States that did not implement Medicaid expansion also saw fewer benefits for certain populations 18 and insurance premiums have doubled in many states since 2013. 19 With the election of President Trump and with both the House of Representatives and Senate now controlled by Republicans, active efforts are underway to either "repeal and replace" the ACA or make substantial changes to the law designed to save federal money for other purposes. This year, and the years to come, will bring a high degree of uncertainty around health care reform as both parties struggle for bipartisanship on an issue that impacts one-sixth of the nation's economy. 20 As an advocate for patient safety and quality health care, the FSMB is aware that the United States is in a time of transition with regard to population demographics, medical regulatory issues and health care reform. One tangible way the FSMB can contribute to the discussion surrounding these issues is by regularly publishing a census of actively licensed physicians. This article uses data gathered by the FSMB from each of the state medical and osteopathic boards to provide a comprehensive analysis of the 2016 physician population who were actively licensed in the United States and the District of Columbia. This biennial census was first conducted in 2010 5 , and again in 2012 21 and 2014. 22 Combined, these censuses demonstrate a growing and more diverse physician population. allopathic and osteopathic medical schools and medical students overall in 2016 than in 2010, limits on funded graduate medical education positions as a result of the Balanced Budget Act of 1997 are preventing many U.S. graduates from pursuing the post-graduate training necessary for medical licensure eligibility. 6 Growth in other health care professions, meanwhile, continues to supplement the delivery of care provided by physicians. From 2010 to 2016, the number of certified physician assistants (PAs) grew by 44%, 7 and according to the U.S. Department of Labor, employment for PAs is expected to increase by 30% between 2014 and 2024. 8 It is expected that the number of nurse practitioners will also continue to grow, from 128,000 in 2008 to 244,000 by the year 2025. 9 Because of increases in medical school numbers and enrollment, expanded health care roles and practice rights for non-physician clinicians and delayed retirement by older physicians, some assert a physician shortage does not exist. 10 Concerns about health care workforce shortages remain, however, due to a growing and aging U.S. population, as demands are predicted to exceed supply. While earlier projections by workforce researchers anticipated physician shortages to reach upwards of 159,300 physicians by 2025, 12 more recent predictions suggest a still-alarming shortage between 40,800 and 104,900 physicians by 2030.
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Increasing the number of practicing physicians in the United States is one of many ways in which the medical profession is responding to increased health care demands. Modifying and adapting the delivery of health care is another way that health policymakers and leaders are responding to the issue. In 2016, the FSMB surveyed state medical boards, asking which medical regulatory topics were most important to them. The top five topics were telemedicine, opioid prescribing, the Interstate Medical Licensure Compact (IMLC), physician reentry into practice and medical marijuana. 13 The growth of telemedicine and the launch of the IMLC highlight how health care delivery is responding to Examiners (NBME). The USMLE is accepted for state medical licensure eligibility by all jurisdictions in the United States and required of all U.S. allopathic and IMG physicians who apply for a state medical license.
In cases where U.S. osteopathic medical students do not register for the USMLE or for physicians who were first licensed prior to the introduction of the USMLE or the Comprehensive Osteopathic Medical Licensure Examination (COMLEX-USA) in the early 1990s, licensure files from state boards typically serve as the initial PDC record. These licensure files also serve as the primary source for a physician's record of successful completion of initial licensure requirements, which may include older assessments like the examinations of the NBME, the National Board of Osteopathic Medical Examiners (NBOME) or the FSMB's Federation Licensing Examination (FLEX).
When the FSMB receives additional physician data, each record is then matched to a master physician-identity table using a set of algorithms developed by the FSMB. This systematic process allows the FSMB to track the same physician across multiple jurisdictions if more than one state license is sought at any time during the physician's professional career. Additional physician data includes disciplinary information and any specialty certification information.
Physician specialty and subspecialty certification information received by the FSMB comes from the American Board of Medical Specialties (ABMS) and the American Osteopathic Association (AOA). Even though physicians in the United States are not licensed based on their specialty or practice focus, and specialty board certification is not an absolute requirement for medical licensure, specialty designation is an important attribute to the state medical boards for informational purposes. As another measure to ensure up-to-date information, deceased physicians are identified and flagged in the FSMB database by cross-referencing physician records with the Death Master File of the Social Security Administration (SSA), a federal database that contains more than 86 million records of reported deaths.
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Methodology
The FSMB maintains a comprehensive central repository of data (the Physician Data Center, or PDC) from state medical and osteopathic boards responsible for the licensing and discipline of physicians in the United States. The database contains comprehensive biographical, educational and disciplinary information about licensed allopathic and osteopathic physicians as well as the nation's physician assistants. The repository is unique in that it is the only national database containing the most current information from U.S. state and territorial jurisdictions that have granted physicians a license, or a renewal of that license, to practice medicine. The FSMB's database is continuously updated and contains more than 2 million physician records, including information about physicians who are currently licensed, are no longer licensed or are deceased. To obtain an accurate count and precise information about physicians possessing an active license to practice medicine, we conducted a census using the most recent data received by the FSMB during the 2016 calendar year.
The FSMB gathers license information for all 65 state medical and osteopathic boards in the United States. Four additional territorial medical boards (Guam, Northern Mariana Islands, Puerto Rico and U.S. Virgin Islands) are also member boards of the FSMB but, as in previous censuses, data from these boards were not included in the 2016 physician census. To ensure quality and up-to-date information, the majority (91%) of state boards in the country routinely provide medical licensure information weekly or monthly (all provide it at least quarterly) to the PDC.
Most physician records are first entered into the PDC database when U.S. medical school students or International Medical Graduates (IMGs) register to take the United States Medical Licensing Examination (USMLE). The USMLE is an assessment program created in 1992 that is co-sponsored by the FSMB and the National Board of Medical Although there are substantially fewer DOs than MDs nationally, the osteopathic profession is growing at a relatively faster rate. The number of actively licensed physicians who are DOs increased by 39% between 2010 and 2016, compared with a 10% increase in the number of MDs during the same time period.
In 2016, 76% of actively licensed physicians are U.S. or Canadian medical graduates (USMGs), 23% are international medical graduates (IMGs) and 1% have an unknown medical school because the information was not available to the FSMB (Table 1) .
The 953,695 actively licensed physicians in 2016 graduated from 2,023 medical schools in 167 countries from around the world. From 2010 to 2016, the number of actively licensed USMGs has increased by 12%, and the number of actively licensed IMGs has increased by 15%. Table 2 lists the 10 U.S. allopathic and osteopathic schools with the largest number of graduates who are actively licensed in the United States. The 10 allopathic programs with the largest number of graduates account for approximately 10% of all actively licensed allopathic physicians. Comparatively, the 10 osteopathic schools with the largest number of graduates account for 62% of actively licensed osteopathic physicians. Table 3 lists the 10 international medical schools with the largest number of graduates who are actively licensed in the U.S. These 10 international medical schools account for 21% of all actively licensed IMGs in the U.S. Of the 216,182 actively licensed IMGs, the largest number have graduated from schools in India (n = 49,563 or 23%), followed by the Caribbean (n = 35,971 or 17%), the Philippines (n = 13,507 or 6%), Pakistan (n = 12,410 or 6%) and Mexico (n = 10,111 or 5%). Physicians from all other international countries (n = 94,620) constitute 44% of IMGs who are actively licensed in the U.S. in 2016 (Figure 2 age or older, compared to 16% of female physicians ( Figure 6 ).
The large majority (79%) of actively licensed physicians in the United States are certified by an ABMS or AOA specialty board (Table 1) . Specialty certification varies greatly by age: 14% of actively licensed physicians who are less than 30 years old have an ABMS or AOA certification, rising to 75% for physicians 30 to 39 years old, peaking at 89% for physicians 40 to 49 years old and then decreasing to 61% for physicians 70 years of age and older ( Figure 7 ). USMGs are slightly more likely (79%) to hold an ABMS or AOA certification than IMGs (76%).
In both 2010 and 2016, 78% of physicians held one active medical license, 16% held two licenses and 6% held three or more active licenses (Table 1) . Six physicians had an active license in all 50 states
Males constitute 65% of actively licensed physicians in 2016, females constitute 34%, and almost 2% of physicians are of an unknown gender because the information was not available to the FSMB (Table 1) . From 2010 to 2016, the number of actively licensed female physicians increased by 26%, compared to 6% for male physicians.
The distribution of physicians by gender varies considerably by age categories; a greater percentage of female physicians tend to fall within younger age categories than male physicians. The 2016 census shows that 34% of female physicians are 39 years of age or younger, compared to 19% of male physicians. When looking at older physicians, however, 36% of male physicians are 60 years of of male physicians tend to hold more than one active license (24%) than female physicians (19%). Physicians with an ABMS or AOA certification are also more likely to hold more than one active license (24%) than physicians without such a certification (15%). Figure 8 is a map of the United States divided into the nine geographic divisions used by the U.S. Census Bureau. Using these same divisions, Figure  9 shows the distributions of all active licenses held by the 953,695 physicians in the United States. The largest percentage of all active licenses issued are Third, while they still represent smaller sub-populations, some of the fastest growing segments among actively licensed physicians are females, DOs and Caribbean medical school graduates. There has been a steady increase in the percentage of actively licensed female physicians. In 2010, 30% were female, rising to 34% in 2016. The increase in the number of female physicians coincides with the steady rise of first-time medical licenses issued to female physicians in past decades, 24 as well as a greater percentage of female physicians graduating from U.S. medical schools. Between 2012 and 2016, the percentage of graduates from U.S. medical schools who were females ranged between 46% and 48%. 25 Congruently, actively licensed physicians who are DOs grew in number by 39% between 2010 and 2016, compared to 10% for MDs. Osteopathic medicine remains one of the fastest growing health care professions in the United States and the increase in the osteopathic physician population is even larger when compared with workforce counts from previous years. According to the American Osteopathic Association (AOA), the number of DOs has increased by 65% since 2006 and 276% since 1986. 26 Actively licensed physicians who are Caribbean medical school graduates have increased dramatically in the United States, by 58% between 2010 and in the South Atlantic (20%), followed by the Pacific (16%), East North Central (15%) and Middle Atlantic (14%). These four divisions account for almost two-thirds of all active licenses in 2016. Table 4 provides the number of physicians with active licenses by each state within the United States. The 953,695 actively licensed physicians in 2016 represent a physician-to-population ratio of 295 actively licensed physicians per 100,000-population, a steady increase from the 277 physicians per 100,000 in 2010 5 , 280 physicians per 100,000 in 2012 21 and 287 physicians per 100,000 in 2014. 22 
Discussion
At a time when the United States faces a transformation in population demographics, medical regulatory policies and health care reform, an upto-date, accurate count and detailed analysis of physicians who are licensed to practice medicine provides essential information to support health care workforce planning and public policy deliberations.
The 2016 FSMB census adds to the body of physician and health care workforce literature by not only documenting the overall growth of the actively licensed physician population, but also by identifying dominant physician characteristics and growing sub-populations for the profession.
First, the FSMB's four physician censuses clearly show an actively licensed physician population in the United States and District of Columbia that is growing. From 2010 to 2016, the total number of actively licensed physicians has increased from 850,085 to 953,695-an average annual net growth rate of 2%. Accordingly, the actively licensed physician-to-population ratio has increased over time from 277 physicians per 100,000-population 27 These certificates are required for IMGs to take the USMLE examination, enter U.S. graduate medical education (GME) and become eligible for an unrestricted state medical license.
While the aging physician population remains a concern in terms of health care supply, some of the fastest growing segments of the physician population in the United States -including females, DOs and Caribbean medical graduates -tend to be younger compared to the overall physician population. While the average age for the total actively licensed physician population is 51 years old, it is considerably lower for DOs, Caribbean medical graduates and females, who average between 45 and 46 years old. It is a point of further interest to track how the average ages of females, DOs and Caribbean medical graduates may affect the composition of the overall licensed physician population in the years to come.
Despite the rise in the number of medical school students in the United States 3, 4 and growth in the actively licensed physician population, concerns persist over an impending physician shortage as the nation's population continues to grow and age. 11, 12 Though the vast majority of physicians jurisdictions. Future FSMB census reports will continue to play an important role in tracking the number of licensed physicians and physician-topopulation ratios as indicators of the degree of the physician shortage facing the country. Census reports are also helpful in monitoring the impact of such advances as the IMLC and in determining whether a greater proportion of physicians will choose to be licensed in more than one jurisdiction over time.
Furthermore, there are additional opportunities to make detailed comparisons of various segments of the licensed physician population. A recent study by researchers at the FSMB examined first-time licenses issued to female physicians to better understand the physician pipeline and physicians' transition from medical school to practice. 24 Forthcoming analyses that explore demographic, practice and license characteristics within specific physician subgroups should also help further define and identify changes to the composition of the health care workforce. n
